IBD 279 718 



DOCUMENT RESUME 



TM 870 163 



AUTHOR 
TITLE 

SPONS AGENCY 

PUB DATE 
MOTS 
PUB TYPE 

BDRS PRICE 
DESCRIPTORS 



IDENTIFIERS 



Marsh, Herbert W. ; Byrne, Barbara M. 

Verbal and Math Self-Concepts; An Extension of the 

Internal/External Frame of Reference Model. 

Social Sciences and Humanities Research Council of 

Canada, Ottawa (Ontario) . 

[87] 

26p. 

Reports - Research/Technical (143) 
MF01/PC02 Plus Postage. 

Academic Achievement; *Construct Validity; 
Correlation; Factor Analysis; Factor Structure; Grade 
11; Grade 12; High Schools; High School Seniors; 
*Locu8 of Control; *Mathematical Models; *Mathematics 
Skills; *Self Concept; Self Concept Measures; Sex 
Differences; *Verbal Ability 
Internal External Frame of Reference Model 



ABSTRACT 

y The internal/external (I/E) frame of reference model 

describes relations among Verbal self-concept (VSC), Math 
self-concept (HSC), and corresponding achievement scores (VACH, 
MACB)r In support of the model Marsh (1986) found that: (1) VSC and 
MSC wera nearly uncor related; (2) the effect of VACH on VSC, and of 
mcH on HSC>Cw^^^ the effects of VACH on MSC, and 

of MACH on VSC, «ere negative (higher skills in one area lead to 
lower self-concepts in the other area) . However, the support was 
limittd^i t^^^^^^^^^ to the Self Description Questionnaires by 

Austraiiaia subjects. present investigation the findings were 

repiicated with each of three different selfrconcept instrvunents for 
respohses^^ b^^^^^^^^ school students * An extension of 

the original model to include school grades across all classes, 
school self -c:ohcept, g|eheral self-concept, and gisnder did not affect 
support for the I/S model. Ho^^ extension provided 

remarki&bly strong support for the specificity of multiple dimensions 
of self , and perhaps for th^s influence of sex stereotypes on academic 
self-concepts beyond what can be explained in terms of acadea\ic 
achievement. (Author) 
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ABSTRACT 

The internal /external (I/E) frame of reference mcdel describes relations 
among Verbal self-concept (VSC), Math self-concept (MSC) , and corresponding 
achievement scores (VACH, MACH). In support of the model Marsh (1986) found 
that: a) VSC and MSG were nearly uncorrelated; b) the effect of VACH on 
VSC, and of MACH on MSC, were positive; but c) the effects of VACH on M5C, 
and of MACH on VSC, were negative (higher skills in one area lead to lower 
self -concepts in the other area). However, the support was limited to 
responses just to the Self Description Questionnaires by Australian 
subjects. In the present investigation the findings were replicated with 
each of three different self-concept instruments for responses by Canadian 
senior high f rhool students. An extension of the original model to include 
school grades across all classes, school self -concept, general self- 
concept, and gender did not affect support for the I/E model. However, this 
extension provided remarkably strong support for the specificity of 
multiple dimensions of self, and perhaps for the influence of sex 
stereotypes on academic self -concepts beyond what can be explained in terms 
of academic achievement. 
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In support oi the construct validity of a multif aceted self-concept, 
research has found academic achievement to be more highly correlated with 
academic self-concept than with nonacademic and general self-concepts 
(Byrne, 1984), and achievement in particular content areas to be most 
highly correlated nith self-concepts in the matching content areas (Marsh, 
1986). Marsh (1986) proposed the internal /external (I/E) frame of reference 
model to describe why Verbal self-concept (VSC) and Math self-concept (MSG) 
are so distinct from each other and in their relations to the corresponding 
areas of academic achievement. The purpose of this investigation is to 
replicate and extend the theoretical and empirical support for this model, 
and to examine substantively related issues. 

Xtl§ I/E Erame of Rgftrtnct Model. 

The I/E model was developed in response'to an'Ipparent problem with 
the Shavelson model of self-concept (Shavelson, Hubner & Stanton, 1976). 
Shavelson posited self-concept to be a multifaceted, hierarchical 
construct, and he presented a possible representation of his hierarchical 
model where general self-concept (GSG) appears at the apex and is divided 
into academic and nonacademic self -concepts. According to his model self- 
concepts in particular academic areas (e.g., math, English, etc.) co.abine 
to form a general academic self-concept. Shavelson based his model, in 
part, on conceptually similar models of ability which posit a higher-order 
ability factor as well as more specific components of ability (e.g., 
Vernon, 1950). Also, achievement scores in mathematics and English 
typically correlate .5 to .8 with each other, and academic achievements and 
self-concepts are posited to be substantially related. Thus Shavelson 
posited that the different academic self-concepts would he substantially 
correlated and could be incorporated into a single facet of academic self- 
concept. 

Marsh and Shavelson (1985) used responses by students in grades 2-3 
to test the Shavelson model. While their findings generally supported the 
Shavelson model, the hierarchy proved to be more complicated than 
originally anticipated and led to a revision of the model. Of particular 
relevance to the present investigation, VSC and MSG t^ere nearly 
uncorrected, and did not combine with School self-concept (SSC) to form a 
■ingle, second-order academic factor. Instead the results argued for two 
second-order academic factors representing verbal /academi c and 
math/academic self -concepts. The authors noted that the surprising 
separation of MSG and VSC Nas also observed with responsas by older 
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.abject, on the SDQ 11 and the SDQ 111. In subsequent research nith late- 
adolescent responses to the SDQ 111 (Marsh, in press) VSC and MSC Here 
again relatively uncorrected nith each other and couid not be adequately 
explained nith a single higher-order academic factor. It was this 
separation between MSC and VSC that led to the development of the I/E 
model . 

According to th. I/E „del, «SC and VSC ar. forced in relation to botl, 
•Kternal and internal comparisons, or frams of reference. For the external 
process, students compare their self-perceptions of their o-n mathematics 
achievement (mCH) and verbal achievement (VACH) »ith the perceived 
abilities of other students in their frame of reference and use this 
enternal reUtivistic impression .« on. basis of their .c.d.«ic self- 
concept in each of the t„o areas. Ho-ever, the model also posits an 

«flr"l'r"'™ '""^ eelf-perceived 

"ACH HUh their seH-perceived V«CH and use this internal. reUtivistic 

impression a, a second basis of their academic s„H-concept in each of the 
two areas. 

'^I'l^^' been nel). documented in self-concept research 

(e.g., Marsh ^ Parker, 1984) and more generally as a social comparison 
process (Suls 8. Miller, 1977). Since VACH and MACH are substantially 
correlated, this external comparison process should lead to a positive 
correlation between VSC and MSC as originally anticipated in the ShaveLon 
model. The internal comparison process, though more unusual in other 
theoretical accounts, is like the compensatory model described by Byrne 
(1984) that was proposed by Winne and rWx (1981) to explain why 
academically less able students perceived themselves as relatively more 
successful on physical and social farets. Since MACH and VACH .re compared 
Hith each other, and it is the differ.;,ce between the two tha. contributes 
to a high self-concept in one area or th. other, the internal process 
Should lead to a negative correlation between VSC and MSC. The joint 
operation o. both processes, depending on the relative strength cf each, 
Nill lead to the near-zero correlations that have been observed in 
empirical research. The I/E .o.el also predicts a aSflaUvg direct effect 
o « CH on VSC, and of VACH on MSC. For example, a high MSC will be .ore 
mely When MACH is good t the external comparison) .qj, „hen MACH is better 
than VACH (the internal comparison). Thus, cnce .ath skills ar« controlled 

S'iiifiMQSS between MACH and VACH that i. predictive of MSC. 
and high VACH Will actually detract from a high MSC. According to the I/E 
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model having ^^oe mathematics skill- d.f,, . . 

-ving ,,,,,, J verbal seH-„„cept .„d 

".ure 1 s.™.ari.es t e i, r"'" 
, "SC. I„ this model, academic achieve"„t! 

-.termihant academic seH-coh ep s ' 7 '° ^= ™ "„sal 

dynamic model „her. subsequent 1 v ' . ^ 
"""P' ch determined b, r : T T 

concept. According to the oath h , ^^'evc^^t and s.H- 

each other I ^ I ; „"V" "^^ "^""^ ^ 

=-ong. positive .irect e^ectl^ b T ™"""- ^ ^ 

on «SC. Similarlv, «,C Posit.ve e « oT L'^r" 

negative e.ect on VSC « s,,^^^^^^^^ ^ 

Narsh (1986 --------StZt ' "ire 

model. Pirst.'t r^Z\«"or^^Vt ""^^^^^^^ '° ''^ 

reportea correlations betNe-^n MSlJ ann uen ^ 

responses to the SeH Description Questionn! x 

that spanned ages ,rom pr.ado-..scents t! V " " """"" 

youngest children, those l„ .ec - 

consistently clos t ZTSl T" 

-cm si« o, the studies that at d ran"' ' ^"^ 

demonstrated that the direct e^.ects ofmcH on^ ""I"" 

-ere consistently negative. „o-ever IT, ' " """^ °" 

-ud„ Harsh .p. u.. noted that, "bic us iTt"-' rdV"'"""""' " '"^ 

responses by Australians to one o. the h ee r.;! " ""^ "'^ °" 

,enerali„bility o, the model should be tested IL rT' 

different group, of subjects." ^ instruments and 

Mara, ,1,84, al«, noted the potential r.i. 
the I/E codel. Because sex difference I f " '° 

concept and achievement ch. «, dif f " """" " '"""^ " 

model. In order to test thl. . "e related to the I/E 

relative lack of c„rr"ut 1 b t -™~"'-'«d that the 

<" correlation betHeen MSC and VSC ■.>. ^ . 

response. b> male, and females and . consistent across 

1. cam. from .om. studir' "^ich '"^ 

- included in a .t!: oTsi^tVg"; dTr.:::: r - 

»x school. ,„arsh, Smith «, Barnes , J T " "^""""'"""v "nflle- 
of ..X had nearly „, e^^^, on th.\ .7 'nrlu.ion 

mod,.. HoHever, there nl to" t'tt""'"" " 

test the generality of these finding. 
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With older students (since sex differences may vary according to age) and 
with students who attend coeducational classes. 

Ethington and Wolfle (1986) proposed a path model that resembled the 
I/E model in several important characteristics to examine the causal 
influence of math and verbal abilities on math attitudes. Their results 
based on the High School and Beyond study conducted in the United States 
included responses by 8,912 women and 7,643 men in their sophmore year oi 
high school. Althouh not the focus of their study, their findings shotted 
that the direct effect of math ability on math attitudes nas positive 
Hhereas the direct effect of verbal ability on math attitudes Has negative 
for both men and Nomen. Because their study did not include a verbal 
attitude seal 8, and b^cauw attitud.. toward mathtmatic. may not b» th« 
same as math self -concept, the ethington and WoHle results are not 
directly annalogcus to those reported by Marsh (1986). Nevertheless, the 
results seem to provide further support for the generality of the I/E 
model • 

Sybstantiyi Isgyes of Sex Differences and Consl.ruct Validit:^ 
Sgx Differgnces, The inclusion of gender ia theoretical Irrelevant to 
the study of the I/E model, but the examination of such sex differences is 
also a substantively important issue. Historically, self-concept 
researchers have frequently examined sex differences in GSC (Wylie, 1979) 
and mors recently researchers have shown that sex differences vary 
systematically with the particular facet of self-concept (e.g., Byrne & 
Shavelson, 1986, Marsh, 1985, Marsh, Barnes, Cairns, J. Tidman, 1984, Marsh 
Parker 8. Barnes, 1985). Furthermore, the relation between sex differences 
in academic achievement and those ir. self-concept is particularly relevant 
to such current concerns as the performance of women in mathematics (e.g., 
Meece, Parsons, Kaczala, Goff and Futterman, 1982). 

Marsh, Smith and Barnes (1985) found that sixth-grade girls had lower 
Math self-concepts than boys even though thear performance in mathematics 
on standardized tests and according to teacher ratings was significantly 
higher, than 'that of boys. Placing their research in the context of other 
Ending, (e.g., Meece at al, 1982) they .uggested that MSC for girls 
dropped relative to that of boys before the corresponding drop in MACH, 
indicating that MSC may have a causal role in the subsequent decline in 
MACH. In the same study boys had lower scores for VACH and VSC, but the 
difference in VSC could be expl,,ined in term, of boy. lower VACH. An 
important issu- raised by this research is the extent to which sex 
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differences in MS?C, VSC and SSC can be exolainerf h 

.te..o.vpes su,,e.t .... ,,,, ,,,,, -CH ^ ^vT 

.™ " .-.eve ^ 

girls, their MSC may be even higher than can be explained bv 
Objective achievement differences rnn=o„ explained by 

across .11 =K i . ^^^''^""s. Consequently, because sex stereotypes 
across all school subjects are more balanced than for MACH or VACH an 
differences in SSC ntay merely reflect dif.o. ■ ' ^ 

ir.r•^ ■ reflect differences in SACH. Hence» the 

...ff™ .„ sp.ci»c areas achievement. i„ apecHic facets seH- 
coocept and the relation bet-een the t«c „t. ci ,„ di««-„c.. 

SQOItCWt yniaU.. The c.struct validity " ^ 
academic S6lf-concept (MSC. VSC and ppp. 

academic achievement ,„ c ^ ' Z^r." 

- ^.tchih, ,acet o, academi: s Ic n epT t a^^^^ T"" " 

--concept or .SC ,«e „arah . Shavei J. .Z^:::^ t 
19B3). However, because the di**o,.«-4. ..• > ^rr « amivn, 

, u uau»e tne different achievement score* are =n hi„Kiw 

influence nf ' ^" ^^^-n-tive approach is to consider the 

influence of achievement in one area a^for n.^*.- ,,• 

achievement in other areas This '""uence o, 

Tioure used to test" ; mod'Tp 

^tended to inc.ode OS . C d^^"- J^^T' " 
fho . ^ . ' provides a strong test of 

a.netdr~r::r i;^: °V'*^"°^ "^''-^ °' -^'^ 

graders fr.. ^ . students, nth and 12th 

graaers from two coeducational hinK 

car - -'^lonai high schools, responded to the VSC MSC 
SSC, and BSC scale* from three different self-rnn.o„. ■ 

the SDe TTT e K 1 aitterent self -concept instruments including 

uTects -thematics, English, and all school 

Z -17' " °* S"!^ respectively ,n 

m icT '"^^^ " ™ - 

r«pcnd.nt. and to di«.r.nt sel-concept instruments. 

Th. present investigation also extends the original :/E «el in that 
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new variables consisting of SSC, GSC, SACH and gender were added. As well 
as having potential theoretical relevance to the I/E model, relations 
involving e.ch a5 these additional variables are substantively important. 
The T/E model provides a methodological approach for examining sex 
differences in multiple areas of self-concept and in multiple areas of 
achievement, and particularly the relations between the two sets ov sex 
differences. The inclusion of these new variables and the use of three 
different self-concept instruments also provides a powerful test of the 
construct validity of the specific facets of academic self-concept. 

Methods 

The sample, procedures, and instrumentation are described in more 
d.tail by Syrn. (Byrne 8. Shavelson, 1986, in press). Subjects were 516 
males and 475 females who attended grades 11 or 12 in two coeducational 
high schools in suburbs of Ottawa, Canada. VSC, MSC, and SSC were ea^h 
measured by the SDQ III marsh, Barnes & Hocevar, 1985, Marsh & O'Niell 
1984, Marsh, Richards Barnes, 1986), the Self-concept of' Ability Scale 
(SCA, Brookover, 1962, Shavelson & Bolus, 1V82) , and the Affective 
Perception Inventory (API, Soares & Soares, 1979). GSC was measured by the 
SDQ III, the API, and the SeH-^-steem Scales (SES, Rosenberg, 1965) 
Because the SCA does not contain a GSC scale and because both the SES and 
SCA were originally intended to be Guttman scales, responses to thes. two 
instruments are considered together in some of the analyses. Students 
responded to a total of 165 items that comprised these 12 scales with 
responno scales consisting of 8 (SDQ Hi), 4 (API), 4 (SES), or 5 (SCA) 
response categories. In addition to responses to these 12 self-concapt 
scales, school grades were available for each student in English (VACH), 
mathematics (MACH) , and across all school subjects (SACH). These grades 
represented cumulative teacher assessments of classroom work and were 
students' final averages in VACH, MACH and SACH. The grades uced in the 
study were those reported on the April report cards that were issued two 
weeks prior to the administration of the self-concept instruments. 
i^St i sti cal - Anal ysgg^ 

Marsh (1986) proposed that tests of the I/E model be conducted with 
factor analytically derivf^d scores instead of raw scale scores. A 
preliminary factor analysis provides a test of the validity of the proposed 
factor structure. If the results support the validity of the posited factor 
structure, then the empirically weighted responses are likely better 
represent the self-cu cept factors than woald stales derived from 
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unsighted ra- respon.es. I, the factor analysis doc, not support the 
posited seH-concept factors, then the result, of subsequent analyse. „v 
be dub.ou.. Consistent with his reco.„.„daUon. Marsh ,1986, found support 
*=r the 1/E model to be so»e„hat stronger for factor analytically derived 
sccres than for ran scale scores. 

In preliminary analyses, coefficient alpha estimates of reliability 
.see Table U „ere computed for each of the 12 scales and factor analyes 
-ere conducted separately for the SDQ 1„ responses, the API responses; and 
the combination of the SCA and SES responses. Exploratury factor analyses 
using a principal factors extraction of four factcrs followed by an ^bligue 
ro ation .Hull . «ie. i,ai, were conducted on responses to each instrumLT 
.nd u..d to generate factor score,. Th. factor analysis of SDS In 
response, resulted in four clearly defined factors corresponding to the 
intended scales, but the intended scales were not so clearly identified 
With response, to the SCA an,i the API. I„ the factor analysis of the SCA 
.and SES) items. GSC .based on SES responses, -as clearly identified. 
However, item, fro» the VSC. MBC, ^nd SSC ecales someti-es loaded with 
other item, representing the ,ame content area a, predicts, but eometimes 
With uems havng the same wording except for the academic area referred to 

words school, English and .atnematics. . Hence the SCA factor structure was 
complicated by method effects produced by the idiosyncratic wording of 
specific items .see Carmines I, Zeller, 1,79, for further discussion of this 
type of idiosy,..-atic method effect). In the f-.ctor analysis of the API 
item,, three of the four factors - all but the SSC - were clearly 
defined, many of the SSC item, had larger loading, on at lea.t one of the 
other factors than on the SSC factor .see Byrne S, Shav.lson, in press, for 
detail.,. However, problems with the factor analysis of the API may have 
been related to th. wording of individual items as with the SCA. 

For factor analyses of self -concept responses, Marsh (in pr^ss, Marsh 
» O-NleU, ,984, Marsh, Smith . Barnes, 1985, argued for the use of 
,ub,c.le ,core. - each eubscale based on responses to two or more items 
designed to reflect th. same scale ~ a, i, typical in achievement research 
Where factor analyse, are rarely conducted at the item level. In addition 
to pragmatic advantage, such a, reducing co.t, a„ociat.d with the factor 
analysis and increasing the ratio of subject, to variable,, the use of such 
~b,cale, instead of individual items produce, measured v«-labl.s that are 
Ukely to. be more reliable, be more general ii.ble, contain less unique 
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variance due to the idiosyncratic characteristics of individual items; and 
to more closely approximate a normal distribution. The last tno advantages 
are particularly relevant to suggested weaknesses of the factor analyses of 
SCA and API responses described above. For this reason, three subscale= 
were used to represent each of the 12 self-concept scales by computing the 
average response to randomly selected thirds of the items from each scale 
and the factor analyses like those described above were conducted with 
these subscale scores instead of ite«, responses. These subsen-.^.-.t factor 
analyses of SDO III responses, API responses, and the combination of SCA 
and SES responses each clearly identified the MSC, VSC, SSC, and 6SC 
factors. In all three factor analyses subscale scores loaded substantially 
high.r on th. factor .ach wa« dMign.d to mM.ure (target loadings varied 
from .67 to .89, .58 to .91, and .64 to .92 respectively for the SDQ, the 
API, and the SCA/SES items) than on other factors (nontarget loadings 
varied from -.13 to .18, -.07 to .21, and -.04 to .29 respectively) ! 
Correlations among the 12 factor scores derived from these three factor 
analyses are presented in Table 1. 

Statistical analyses were based on correlations among the 12 self- 
concept scores described above, VACH, MACH, SACH, and gender (l=male, 
2=female). In addition, total scores for each of the four facets of self- 
concept were computed by summing the scores from the three ditt.rent 
instruments. In order to make results for different instruments as 
comparable as possible, a single correlation matrix (Table 1) was 
constructed for all the variables with listwise deletion of missing values 
(SPSS, 1985). Although results are only presented for correlations based on 
factor analytically derived scores, results based on raw scale scores 
produced substantively Similar conclusions. Path coefficients used to test 
the I/E model were estimated with a series of multiple regressions (SPSS, 
1985) based on these correlations. 

_Insert Table 1 About Here 
Results and Dis£ussioni 3ufiai£t~Fgr Thg I/E Modei 
Four path models (Figure 2) based on the originari/E'model (Figure l) 
v.ere conducted for respon-s from each self-concept instrument and the 
comlnnu-d self-concept scores from all three instruments. Statistically 
Significant path coefficients for the four path a.ode:s are presented in 
Kigure 2 for the combined self-concept scores, and all path coefficients 
for all of th» analyses are presented in in ...oles 2 and 3. The purpose of 
these analyses is to.test the ge.,erality of support for the original I/E 
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»cde, .cress the d^f.rent s.H-con„.t i„st™.„ts .„d to ex»l„e the 
influence of Including .dditlon.l variable, in the path «dels. Mcd^l 1 
<F.,ure 2. di»er. ,rc» the ordinal „del due to the inclusion GSC and 
SSC. Ho„ev.r, because ot the ordering variables in the path »odel. the 
the inclusion of these variables does not affect those path coefficients 
■from the original I/E model. 

i-f?-L!i!li:!_Lf!]^~?"^^'2'^i]^'3~AbourHere" 
iaBfiSft For The Qriainal 1/E Model 7 

The I/E models posits that the correlation between VSC and MSC will be 
small and substantially smaller than the correlation between VACH and MACH. 
Support ior this predictxcn comes from both the correlations (Table 1) and 

and MSC xs close to zero .or the API scores (r = .08, p < .05, ...d does not 
di^.er significantly from zero for the SDQ III (-.05), SCA (.03), or 
combined (.00, scores. Furthermore, correlations between VSC and MSC 
assessed by different instruments (e.g., MSC on the SDQ III and VSC on the 
API, are all negative, though none of these is statistically significant. 
In contrast to these near-zero correlations between VSC and MSC, VACH and 
NACH are substantially correlated (.52,. Path coefficients connecting VSC 
and MSC are partial correlations in which the effect of preceding vari.Hies 
<x.e., sex, SACH, VACH, and MACH depending on the path model, are 
partialled out. While these partial correlations between VSC and MSC are 
slightly more positive and sometimes statistically significant for 
Particular instruments or path models, none of these partial correlations 
xs statistically significant for any of the path analyses of the combined 
self-concept scores (Figure 2,. In summary, the replicability and 
generality of this first prediction is supported. 

The I/e model further predicts that VACH will have a substantial 
positive effect on VSC but a smaller negative effect on MSC, and that MACH 
will have a substantial positive effect on MSC but a smaller negative 
effect^ on VSC. Each of these four path coefficients is statistically 
signifrcant for all four path models, and this same pattern of r.aults 
occurs for the combined scores (Figure 2, and for score, from each self- 
concept instrument considered separately (Tables 2 and 3,. In summary, the 
replicability and generality of this second prediction i^ supported. 
Itli iQfluencg of fidditiaQii VacUblgs on the I/| Hq^U 

New variables were added to the original I/fi'model in order fo see 
tneir influence on the model and tests of its predictions. Because the 
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inclusion of SSC and GSC can not influence any of the path coefficients in 
the original I/E model, the additional variables of interest are sex and 
SACH. The discussion of these findings emphasizes the combined self-concept 
scores (Figure 2) but are consistent with the results for each self-concept 
instrument considered separately. 

Because there are systematic sex differences in MSC and VSC, it is 
possible that results predicted by the I/E model might be attributable to 
these sex differences. For the combined scores (Figure 2) the introduction 
of sex produced a small drop in the size of the negative path coefficient 
leading from VACH to MSC because girls have somewhat higher VACH but lower 
MSC than do boys. However, the introduction of sex had nearly no effect on 
the path batMsen MACH anc: VSC because girls have slightly higher MACH and 
slightly higher VSC than do boys. In summary I/E predictions are supported 
whether or not sex is included. 

Because SACH is substantially correlated with both VACH and MACH, it 
was anticipated that controlling for the effect of SACH might: a) decrease 
the positive effect of MACH on MSC and increase the negative effect of MACH 
on VSC| b) decrease the positive effect of VACH on VSC and increase the 
negative effect of VACH on MSC. The inclusion of SACH (Model 2 vs. Model 1 
and Model 4 vs. Model 3) reduced the positive influence of MACH on MSC, but 
had nearly no effect on the negative influence of MACH on VSC. The 
inclusion of SACH had nearly no effect on the positive influence of VACH on 
VSC, but made the negative influence of VACH on MSC slightly more negative. 
In relation to this finding, it is interesting to note that SACH is 
somewhat more highly correlated with VACH than MACH, but that SACH is more 
highly correlated with MSC than VSC. The I/E predictions are supported 
whether or not SACH is included. 

In summary, it was anticipated that the inclusion of sex and SACH in 
the original I/E model might influence the support for the model's 
predictions. HoMBver, though their inclusion had a small effect on some of 
the original coefficients, the support for the I/E model is consistent 
across all four path models. 

BssyUi £Qd fiisEyssisQi Qth&z iukiiSQiivs Issygg 

The construct validity of ^^^m^^^^^ self-concepts requires that 

is more hi ghl y cor rel ated wi th academi c facets of 
selfrconcept than with GSC, and that academic achievement in specific 
cont«it areas ^ (e.g. , MACH) iCinb^ areas of 
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»U-cori„pt (..,., „SC, th.„ „Uh non.,.tchin9 areas (e.g. VS-, Th. 
result, the present investigation provide strong suppo t 
predicted pattern results. ' 

6SC is net Significantly correlated -1th VflCH, Mfla; or SflCH. This 
ding .s consistent ,or ,2 c^relations hased on SS= measured the SDQ 
, he API, the ..S. and the co.Mned BSC score -rahle „, .„d L all o, 
the 48 corresponding path coefficients in Models 1 - 4 .Table, 2 and 3, 

Because of the substantial correlations between VflCH, MflCH. and SflTH 
the content specificity of particular facets of academic ^If-c.ceptT' 

Ho e correlations. Ho-ever, t it of 

e ,p „ „ ^^^^^ ^^^^^^ ^^^^^^^ 

coefficient relating any one achievement score to any one of the self- 
oncep scores represents the effect of that achiPvelent sc^ afte 
partiallin, out the effect of the other t»o achievement scores. «SC is 

substantially and positively related with MflCH «»d„M . 

• . ^ *«wea mzn HACK modestly and negatively 

related «th VflCH. and nearly unrelated „ith SACH. VSC is substLiaUv and 
positively related .ith VflCH, modestly and negatively relatrr' ^ , ^ 

th^ l' ""^?""^ -^"-tially correlated 

-ith SACH and nearly uncorreUted „ith either VflCH or «flCH. This pattern 
is consistent for self-concept scores fro. the SDO I„. the API the SCfl 
and t. co.i„ed scores, and is virtually unaffected J. the inc'Le^^:' 

Ih su-ary, the results of the present investigation provide 

trdTV'" '"^ "Ultidimensionauty of self-concept and 

he content specificity of GSC. VSC, HSC, and SSC. In particular, the path 

^ Z - SACH, only 

r d ' rZ"' °" ° - 

ar^l f " : ' ^ 

argued^for the content speoificity of different facets of academic self- 
concept .e.g.. Harsh » Shavelson, 1,8=.. Honever, « kno» of ™ other 
research that provides such strong support for the specificity of the 

different self-concept instruments. 

iSS fiafSCSOEi. in feUUlMDSiansl SeltaootSEis «,d Academl- 
^ ^Ba.»d on previous reaaarchBummarirBd earlier it wac anticipated that 

::;im::d«c':::^^^^ - - - - 

au scores than girls, and that sen differences in SACH and 
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K=ro in between those observed for English and 
SSC would +all somewhere in between tnu 

.nrp.. A critical question, however, is whether sex 

::r: ::: : z\r. .pu.. .v 
...... . v.. --^^.r: 

that the sex stereotypes influence academic seH concepts 

K . Lrls' advantage in VSC could be explained by their 
hnvs. While much of girls aavantdyc 

. , ^i,, K»d hiaher VSC even after controlling for VflCH. 
higher VflCH, girle still had higher 

Thus, gins had even higher VSC than -as explicable in 
and this might reflect the Influence of sex stereotypes. 

Bovs. s ."ticlpated. had suhstantially higher «SC ^^'^^^''^^J^ 

rr::t:::r:orrra;:: iLeased the sex deferences in «SC 
-rrrs"h:rrs:;::,her ... and SSC than did .oys .-ev^^^^^^^^^^ 

. f With sex stereotypes. However, the observed sex difference 
are consistent with sex difference in MSG. Because 

in MACH facilitates interpretations of the sex _itt 

r s do not have lower ^ than do hoys, their lo-er «SC cannot 

. X MAPH and many alternative explanations are not 

T"':: "ho Jd ^rso^e noted that gins, advantage over hoys 

: l^Tar,: than could he explained hy their higher VflCH U was 

:i.;ror SC th t vlrtuany all of the observed sex difference .in favor of 
^r(s! could he explained In terms of sex differences In achievement 

""^Traditional sex stereotypes may provide an explanation for the 

, vlhs between sex differences in self-concept and achievement scores. 

t rsLeotyp^s gms are better at English than bo s a^ 
elr VSC -a. higher than could be expUlned on the^»^ 

flccording to sex .ter«.types boys are beUer at mathematics than , , 

^ J^ ^ hi,h»r than could b. expUlned on the basis o^ ««.M^CH. 

«cro.^ all schbol «ib.ects sex stereotype, ar. more - ^ 

CQP were exolicable in tarms of SACH. It snouio «i 
di*ferenCB3 m. SSC Here Bxp**«.»" 
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noted that this explanation does not require MACH and VACH to be unaf^scted 

VSC xn addition to indirect e.^ects through the achievement scores. 

The unexpected pattern oi results ior math scores, as well as the 
pattern ,cr verbal scores, are similar to earlier Endings by Marsh, S.i th 
and Barn.s (1985) .or responses by sixth grade students. Because previous 
research has generally shown that girls have lower MSC and MACH by the end 
Of high school, Marsh et al . interpreted their results to indicate that 
girls' MSC cJropped before their MACH. Whereas such an explanation was 
pl..usible ior 6th graders, it does not seem reasonable ior Uth and 12th 
graders. Marsh et al . also suggested the possibility that sex stereotypes 
influence achievement indirectly through their influence on corresponding 
self-concepts, and this suggestion may be plausible in the present 
investigation. However, support for such a suggestion will be difficult to 
establish because of the methodological problems in trying to establish the 
causal ordering of academic self-concept and acadenic achievement (see 
Byrne, 1984j 1986). 

Summar]^ and IlDEiicatigns 
The purpose of this study was to examinrthe'l/E frame of reference 
mode, that is designed to explain relations among VSC, MSC, VACH, and MACH. 
Evidence for the I/E model is based on support for two sets of predictions 
that: a) the correlation between MSC and VSC will be small and 
Bubstar,tially smaller than the correlation between MACH and VACH; and b) 
the direct effect of VACH on MSC, and of MACH on VSC, will be negative 
Support for both these predictions was demonstrated in the present 
investigation, the support was consistent across scores from different 
self-concept instruments, and the support was nearly unaffected by the 
inclusion of gender and SSC in the original I/E model. These findings nof 
only demonstrate the cl.ar separation between Math and Verbal self-concepts 
- much cle^arer than for tNe correspo,.ding areas of achievement ~ but they 
also demonstrate that academic self-concepts are affected by different 
processes than are achievement measures in the academic areas which they 
reflect. 

«ar.h (1986) noted three directions for further research with the I/E 
-nodel. The .ost immediate was the need to replicate the findings with 

responses by non-Austral iars and With different self-concept instruments, 
and the pr^^^^ ^^.^ ^^^^^ ^^^^^^^ ^^^^^ ^^^^ 

support for the two processes comes primarily from interpretations of 
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correlational dafA a.-^^ 

achievement and academic seH-conreo* " 

U U.ei. .nat simiU. p. c leT '^n^ TT ""^ " 
concents in ofho involved in the formation of seH- 

ncepts .n other areas as suggested by Winne and Marx (1981, Thesp 1 . 
two suggestions still provide r^\.,i i ^ 
research. relatively unexplored directions for further 

separate academic ■ 't conc.p^, and tp 

□emic self-concepts in specific areas. The remartahl„ 
consistent lack correlation between ESC fr™ 7. 
each Of the achievement scores force". v i lTt 7" 
Of using GSC to evaluate • / the inappropriateness 

academic vari 

to distinguish amon,T« ic ac ts !; a^T'" ' " 

-O^n the logical focus of a t o P*. P-«cularl. 

"SC and VSC are so separate th! i > 

separate, the inclusion of both server a= = i 

Placebo c»,tro, for the other „hen the intended If "t of a 7 

is specific to one of these facets., " intervention 

The findings illustrate clear distinctions between academic self- 

":rd:fir:::d\T^-"''- --c-pts'Ltre 

- arl mo^eZletr: m^—'-iL^-^ ^ 

defined academic arhi^vement In ' " =♦ normatively 

concept and achiev^e tT^'p^ , ^ 

a biased indicator of academic J f- L a ' "\ 

an indicator Of academic achievement " 

The results provide further support for th-, . • 
hierarchical .od.l that now Posits I t I , 1 ^^T" 
concepts -- verbal m ■ higher-order academic self- 

ncepts verbal /academic and math/academic - are reouired « i • 
academic ael-f-,-r.r.^««4. • '•re required to explain 

obauBiiuc sext-cpncepts m specific amAc tk- i . , 

"8C and .SC demohstrate. th inap^^^ij^ " st """"" 
sinale acAdemi. "PrJateness of subsuming them into a 

single academic component. 
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Table 1 

SSKilStigns Among Variables Considered in the Stud^^ 
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18 
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34 


02 
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19 


-16 


-12 


17 


22 -18 19 



WSfcfii Correlations, presented without decimal poj.nts, greater than .07 and 
greater than .09 are statistically significant for p < .05 and p < .01, 
respectively. Reliability estimates, coefficient alphas based on standardized 
responses to individual items, appear in the diagonal values. Because the 
achievement scores and sex were each measured by a single variable, coefficient 
alphas could not be computed. SDQ = Self Description Questionnaire; Apl = 
Affective Perceptions Inventory; SES = Self-esteem Scale; SCA = Self-concept of 
Ability Scale; Cmb = Combined self -concept scores; GSC = General Self-concept; 
SSC a School Self -concept; MSC a Math Self-concept; VSC = Verbal self-concept; 
SACH « School Achievement; VACH « Verbal Achievement; MACH = Mathematics 
Achi evement ; Sex ( l=mal e, 2=f emal e) . 
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Table 2 

Efith SQSfficigQtg Relating Variables in Models 1 and 2 isee Figure 2). 



Coefficient 
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f\ei>Ating: 


SDQ 


API 


SCA/SES 


Comb 


auu 




SCA/SES 


Comb 


uau « asc 


>i A A A 
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68C t( VSC 
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SSC & MACH 
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. 14*** 


. 14*** 
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SSC & VACH 


.40««« 
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.40*** 


. 38**1 


.23*** 


.39*** 


.39*** 


SSC & Sex 














.09** 


.085 


-.04 


.05 


nsc & VSC 


-.04 


. 13*** 


.07* 


.02 


-.03 


. 18*** 


.09** 


.06 


use «( mcH 


.61««« 


.56*** 


.71*** 


.67*** 


.60*** 


.54*** 


.71*** 
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nsc & VACH 
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-.06* 
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-.13*** - 
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-.22*** 


-.21*** 


-.20*** - 
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VSC & nACH 


-.14*** ■ 


-.18*** 


-.21*** - 


-.20*** 




-. 17*** 


-.20*** - 


-. 19*** 


VSC tt VhCH 


.31*** 


.38*** 


.60*** 


.50*** 


.29*** 


.33*** 


.59*** 


.48*** 


VSC & Sex 










.06 


.18*** 


.C6* 


. 12*** 


nACH & VACH 


.52*** 


.52*** 


.52*** 


.52*** 


.51*** 


.51*** 


.51*** 


.51*** 


MACH S( Sex 










.11** 


.11** 


. 11** 


.11** 
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.26**]^ 


.26*** 


.26*** 


. 26*** 



Wstgi. Path Coefficients are for Models 1 and 2 that appear in Figure 2 and are 
baaed on the correlation matrix in Table 1. Note that whereas path models were 
tested with each of the four sets of seif-concept measures, all analyses used 
the same Achievement measures. SDQ = Self Descripticn Questionnaire; API = 
Affective Perceptions Inventory! SES = Self-esteem Scale; SCA = Self-concept 
of Ability Scale; Cmb « Combined self-co^r^ept scores; GSC = General Self- 
concept; SSC « School Self -concept ;MSC = Math Self-concept; VSC = Verbal 
self-cbncept Achievement; VACH = Verbal Achievement; MACH = 

Mathematics Achievement; Sex (l=male, 2-female). 
i p < .001. 
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Table 3 

Eaib G9SffiEients For flgdeig 3 and 4 (see Figure li 



Coefficient 
Relating: 
6SC & SSC 
6SC & liSC 
GSC & VSC 
GSC & SACH 
GSC & MACH 
GSC & VACH 
GSC & Sex 

SSC tc use 

SSC «t VSC 
SSC & SACh! 
SSC Cc MACH 
SSC t( VACH 
SSC & Sex 

MSC «< VSG 
MSC S( SACH 
MSC & MACH 
MSC & VACH 
MSC & Sex 

VSC & SACH 
VSC & MACH 
VSC 8t VACH 
VSC & Sex 



Model 3 



SOQ 

.24««« 

Abttt 

.09 
-.07 
-.07 



API 

.67««» 
.19»»» 
.tl«» 

.11 
-.05 
-.10 



SCA/SES Comb 
.27«t .55»»» 
.ISttt .22««« 
.1U« .16«» 



.14 

-.07 
-.05 



. 14 
-.07 
-.08 



Model 4 
SOQ 
.25*« 

.Ibttt 

.24»» 

.09 
-.07 
-.06 
-.04 



API SCA/SES Comb 
.70«»» .26ttt .5bttt 
Abttt .13»»» .19«»« 
.14»«» .12«»» .2lttt 
.10 .14 .12 

-.05 -.07 -.07 

-.05 -.01 . -.05 



-.17»»» 12»V« -.12*** 



.2Bttt .29t«« .37««« .40««» .32»«t .32««» .37tll .44«»t 

.33««« .41««« .44««« .50t«« .32««« .40««« .45««« .50««« 

.S2««« .32««« .70««« .bOttt .52ttt .32««» .70««« .bOttt 

-.09* -.01 .01 -.04 -.09* .00 .01 -.03 

.11* .06 -.02 .06 .08 .04 -.01 .05 

.10«« .08* -.04 .05 



-.04 .13«« .07* 
.11 .09 .17»« 

.S6«r« .S2««» .64««» 



.02 -.03 ,18«»* 
.13* .10 .08 
.61«»» .56«»t .Sl««» 



.09«« .06 
.16»t .12* 
.63«»« .60«»» 



-.18»»t -. 1S»« -.2a«» -.23«» -.12*1 -.11* -.22»»» -.16** 
-.22««* -.21»»« -.20»«« -.22»«» 



.06 -.11 .01 -.02 .06 -.11 .01 

-.16«« -.13«» -.2U»» -.19«» -. 16»« -.12«» -.21»»» 
.27««« .44««» .60««» .51ttt .2bttt .39««» .56ttt 

.06 .18«« .06* 



SACH & MACH .BOttt .BOttt .BOttt .BOttt .BOttt .BOttt .BOttt 
SACH & VACH .72«« .72»»« .72ttt .72ttt .7Zttt .7Zttt .7Ztt* 
SACH «« Sex — .26»t» .26»»»: .26»«t 



-.01 

-. 19»»» 
.48««« 
.12»»» 

.80«»« 
.73»«« 
.26«*« 



MACH «( VACH .;;2««]|t .52t«« .S2««« .52*tt .Vdttt .Sl««« .Sl««« .51«tt 

MACH 8t Sex — — - .lltf .11** .ii« .ii»» 

VACH Jt Sex ■ ™ .26tt* .26«» .26»« .26»*» 

MSiii P'Bith Coefficients are for Models 3 and that appear in Figure 2 and are 
based on the^^ c Table 1. See note in Table 2. 

;,*.?p:iX:/.05r^^ .001. 
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FIGURE CAPTIONS 



Figure 1. Path mtidel of the effects predicted by the Internal /External 
Frame of Reference Model. Coefficients indicated to be and "0" 

are predicted to be high positive, low negative, and aproximately zero, 
respectively. Empirical tests of these predictions and entensions of this 
original model are summarized in Figure 2. 

Figure 2. Emperical tests of the Internal /External Model (Model 1) and 
extensions of this model to include gr.^nder (Model 2), achievement across 
all school subjects (Model 3), and both gender school achievement (Model 
4). These results are based on self -concept scores from all three 
instruments, and the corresponding results for each separate instrument are 
summarized in Tables 2 and 3. For purposes of presentation, path 
coefficients that failed to reach statistical significance (p < .05) are 
excluded, but are presented in Tables 2 or 3. Note: SDQ = Self Description 
Questionnaire; API = Affective Perceptions Inventory; SES = Self-esteem 
Scale; SCA = Self- concept of Ability; Cmb = Combined self-concept scores; 
6SC = General Self- concept; SSC = School Self -concept; MSC = Math Self- 
concept; VSC = Verbal self-concept; SACH = School Achievement; VACH = 
Verbal Achievement; MACH = Mathematics Achievement; Sex (l=male, 2=female). 
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